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Thirty-four thermal springs are known to occur in the central Alaska region covered by this map.

EXPLANATORY NOTE

Unlike thermal springs elsewhere

in the world that tend to be related to geologically recent volcanic activity, most such springs of central Alaska are spatially asso-
ciated with granitic plutons of late Mesozoic and early Cenozoic age and especially with their contact zones. Miller and others (1975)
have noted that the springs generally emerge from well developed open fracture systems within such contact zones. Thermal spring dis-
tribution in central Alaska appears to be unrelated to the size, age, composition and magmatic history of-the intrusions. Where the
plutons have invaded sedimentary or volcanic host rocks, the springs occur both within and outside the plutons, but where the country
rocks are highly foliated metamorphic rocks the springs tend to be confined to the marginal zones of the pluton proper, probably because

such metamorphic rocks have low permeability.
meteoric waters.
plumbing system.

Most of the springs appear to be the result of deeply circulating, locally derived
In a few cases, however, analyses suggest that connate, metamorphic, or magmatic water may also have entered the
Springs have been classified as thermal if their temperature is at least 15°C (59°F).

The distribution of igneous rocks shown is from the geologic map in this series, the preliminary geologic map of central Alaska

(Eberlein and others, 1977).
igneous rocks that could not be shown due to scale.
west to east (28-34).

Blanks in the table mean that no reported data are available.

The distribution and extent of igneous rocks shown is generalized and in places includes areas of non-
The numbering of hot springs is, in general, from west to east (1-27) and again
Reported temperatures are taken directly from the literature and conversions from °C to °F may not correlate.

The compilers acknowledge the helpful assistance of T. P. Miller and G. Donald Eberlein.
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EXPLANATION

Quaternary and/or Tertiary volcanic rocks,
mainly basaltic and andesitic flows and
associated pyroclastic rocks.
) PP—— Tertiary and/or Cretaceous granitic rocks
66 Ma Township Baseline Raported tampan- Reported flow Chewical temperature mainl k i i ’
O numbper Name or Tocation Quadrangle Section and Range and meridian oC atures °F pm gpm aavn:-i]]yasg;fe (Si0, indi- Geologic setting Development/Use References ain y rocks ranQ.'ng .”.1 ComPOS'it'ion fr‘om
. W granite to quartz diorite, with local
1 Hot springs near Candle 25 T.15.,  Kateel River 59 - Not reported Yes 90-150°C Several hot springs occur in a small satellitic Recreation (bathing) Waring, 1917; Patton, 1967; Patton and others, ap1 ite 4 alaskite > and peQmatite'
Granite Mountain R. 13 W. stock of mafic nepheline syenite of mid-Cretaceous 1968; Miller, 1972; Miller, 1973; Miller and
(Sweepstake Creek) age that intrudes Lower Cretaceous andesite others, 1973; Miller and others, 1975; Miller,
written commun., 1976
/ M — . 0] 0 .
7 / 2 Hot spring on Hawk Shungnak 35 T. 10 N., do. >521 te) - do. No Bedrock relations obscured by alluvium. Spring None reported Patton and others, 1968; Miller, 1970; Miller, Mesozoic gr‘anﬂ.:'ic rocks, ma]n]y granod10r1 te
5 River R. 6 E. (estimate location is near contact of mid-Cretaceous quartz 1973; Miller and others, 1973; Miller and and quartz diorite with subordinate granite
0 : monzonite pluton and older volcanic rocks probably others, 1975 . . ’
with hornfelsic andesite of Early Cretaceous age syenite, quartz monzonite, and diorite and
: e \ . T WY R PRS- vt associated fine-grained hypabyssal equivalents
3 Warm springs near do. 2 T. 11 N, 0. = - 0. o - Spring issues from Late Cretaceous quartz latite do. Waring, 1917; Patton and others, 1968; Miller i
Purcell Mountain R. 6 E. (estimate) and near contact with granitic pluton 1970; Miller, 1973; Miller and éthers: 1973; Of Tr1assic t? Cretaceous age > and 1nC] Udes
Miller and others, 1975 estensively migmatic granodiorite bodies.
4  Several springs do. 27 T. 9N., do. >50 - do. Yes 90-150°C Springs issue from Late Cretaceous quartz monzo- do. Patton and others, 1968; Miller, 1970; Miller,
southeast of R. 8 E. (estimate) nite of the Wheeler Creek pluton very near contact 1973; Miller and others, 1973; Miller and
South Benchmark with Lower Cretaceous andesite. Springs are others, 1975 = . . .
approximately on prominent lineament Paleozoic gran1t1c rocks, ma‘in]y biotite granite
5  Numerous springs do. 17 T. 11 N., do. ( 52760t ) - do. No - Numerous springs issue from Lower Cretaceous ande- Lower spring being Patton and others, 1968; Miller, 1970; Miller, and quartz monzonite of Carboniferous age.
m_)r?hwest of R. 10 E. estimate site about 2.5 km (1% mi) north of Wheeler Creek used for bathing 1973; Miller and others, 1973; Miller and
Division Benchmark quartz monzonite pluton of Late Cretaceous age others, 1975; Miller, written commun., 1976 Fault. a roximatel located Dotted where con
6 Hot spring near Melozitna 24 T. 6 N., do. 50-60 -- do. No == Spring is in an area of widespread thermally meta- None reported U.S. Geol. Survey topographic map, Melozitna e ceaiedpgr 1nferre'§ arl"OWS. 1nd1cate re]at-iv
Sun Mountain (near R. 18 E. (estimate) morphosed volcanic rocks cut by numerous dikes, D-4, scale 1:63,360; Miller and Ferrians, 1968; T~ > e
Denikton Ridge) subsurface pluton at no great depth (Miller and Miller, 1973; Miller and others, 1973; Miller net horizontal movement.
Ferrians, 1968). Spring issues from hornfelsic and others, 1975; Miller, written commun.,
andesite cut by numerous quartz latite porphyry 1976 ’
dikes 2
7 Tunalkten Lake Hughes 8 T. 9 N., do. Not reported Not reported No - Hot spring occurs in alluvial deposits but prob- do. Patton and miller, 1966; Miller, 1973; Miller 1
hot spring R. 23 E. ably underlain by Cretaceous graywacke and mud- and others, 1973; Miller and others, 1975 . Thema] Spr1ng
stone. Granodiorite pluton of Granite Mountain
outcrops approximately 4 km (2% mi) east of
spring locality
8 Reported warm do. Southeast T. 17 N., do. Warm Large No - A warm spring occurs in rocks mainly of Paleozoic do. -Naring, 1917; Miller, 1973
springs near corner of R. 24 E. limestone and metamorphosed schist; no definite
Alatna River township springs were observed, but a large quantity of
warm water enters the river at this area
9 Hot springs near Melozitna Southeast T. 2S., do. 52 = Not reported No =5 Spring issues from hornfelsic graywacke and mud- None Miller, 1973; Miller and others, 1973; Chapman,
Dulbi River corner of R. 17 E. stone of Cretaceous age; several small plutons written commun., 1974; Miller and others, 1975
township outcrop approximately 3.2 km (2 mi) to the north Map Township Basel fne Reported temper- Reported flow Chemical tSubsurftace
X Name or location Quadrangle Section i atures analysis mperature i i Refi
10 Tﬁlmi:ﬁ; ;gzings do. 23 E gosé, do. 55 - 500 130 Yes 90-150°C g:ekx:?n:gr;?%oc:ggstig gugtfzm%o:ite pluton C;bin, bathhouses, :‘;;;ngﬁn}?”; M;H:;, ]97?;721”” and others, Number 9 and Range and Meridian °F Lpm gpm avaﬂya!ﬂe (512§t¢1)2(;1- Geologic setting Development/Use eferences
1 . . s ut 3. mi) from con- steamroom 3 er and others
springs) tact with hornfelsic mafic and ultramafic rocks ’ . |
and 2.5 km (1% mi) from its contact with pelitic 23 Tolovana hot springs  Livengood 7 ; 2 s-, Fairbanks 60 Bg- Small Yes 90-150°C gprings issue from mudstct)n$ o; iuzas?}icsand)(gr) Bathing Waring, 1917; Brosge and others, 1970; Chapman,
schist . ¥ retaceous age approximately 2.4 km (1.5 mi) from written commun., 1972; Miller, 1973; Miller
. intrusive granitic rock of Cretaceous and (or) and others, 1973; Miller and others, 1975;
11 Horner hot springs  Ruby 4 T. 6 5., do. 30-49 120 -- 45 Yes -~ Springs issue from fractured granite of a small Bathing, cabin, Waring, 1917; Patton and Hoare, 1968; Miller, Tertiary age Miller, written commun., 1976
R. 20 E. pluton. Country rock is probably schist of Pre- farming possible 1973; Miller.and others, 1973; Miller and i . . : : . "
REFERENCES CITED cambrian(?) to Paleozoic age; near Kaltag fault others, 1975 24 Chena hot springs Circle 26 T. 3 N. do. 57 153 840 220 Yes 90-150°C Springs occur in area of Cretaceous or Tertiary Resort (cabins, Waring, 1917; Miller, 1973
) ] ) . i 5% & — P R. 18 E ’ granitic rocks that have intruded schist of Pre- bathhouse, hotels),
Brosgé, W. P., Brabb, E. E., and King, E. R., 1970, Geologic interpretation of reconnaissance aeromagnetic survey of northeastern Alaska: ke h;tt:tl:r:lz;:znna Weloziine o ; 27Néf o ’ artia B ig;iggSK;iigﬁe:rzT]?ss':ﬂl :::%ﬁiﬁug;:";!::g gl:: Bathing, cabin ‘;‘;;;?gm}‘-]?lz;a':;‘;i;érl97?§7';'”16!' and others, samrion and {or) Paleozels age Temming
U.S. Geol. Survey Bull. 1271-F, p. 1-14. cambrian(?) and (or) Paleozoic schist * i 25 Circle hot springs do. 4, 5 ; 17st€, do. 54 134 500 134 Yes 90-150°C Sevev.‘a'l springs occur in an area underlain by Bathing, resort, Waring, 1917; Miller, 1973
. vokui jon, Alaska: U.S. Geol. Survey Prof. Paper . ) ) . v granitic plutonic rocks of probable Tertiary or hotel, farming
Base map from the Nati 0na1 At] as 0f1§t7\8 Cady,zl'slé Miézwgﬂace, R. E., Hoare, J. M., and Webber, E. J., 1955, The central Kuskokwim reg Y 13 Kilo hot springs Tanana 2 ; ng L{., Fairbanks 50 120 Moderate No - Sgrlng; ;?sug fzom porphyritic quartz mt;nﬁonit: Batging, minor Brosgé and others, 1970; Chapman and Yeend, 27, 28 ; t]35Né gvs':;z?:::: (a?g)e that have intruded schist; fault
) . . . of probable Cretaceous age at contact with gneiss, gardening 1972; Miller, 1973; Miller and others, 1973; : :
] GeO.‘ SUY‘Vey’ L . ) _ hornfels, and schistose rocks of Precambrian(? Chapman, writt ws 19733 N :
U.S. Of Amer'i ca U -S s ) Chapm:;r;_i R. M.,Zwelr:‘eré s R;iéar]ldzgzbggb Bond, 1971, Preliminary geologic map of the Livengood quadrangle, Alaska: U.S. Geol. Survey open and (or) Paleozoic age () othg:s, 13;5. :I?'I?g’rr‘m::d others C?;;rgan o 26 Rengteﬂ_hgt (s:pn:gs do. g?, gg, ; ?SNE’ do. Hot Mod]erately -- - A group of hot springs occur along the contact Large game Waring, 1917; Miller, 1973
e map, 2 sheets, sc : ,000. ’ ’ on Big Windy Cree s . arge zone between massive granitic rocks, and schist-
L. ; 14 Hot springs on upper Tanana 10 T. 13N do. 47 -- -- -- Yes - Springs occur in ri d 4 X ose country rocks of probable lower Paleozoic age
Chapman, R. M., and Yeend, W. E., 1972, Preliminary geologic map of the northeastern part of the Tanana quadrangle, Alaska: U.S. Geol. Ray River (Ray hot Ro16w s E:rlil; E:egaz:;u:eqls‘aggbﬁ;{o:gtgomct None reported ?S?Z?en???eﬁ“‘%?s-‘317?1’3"2':’3325.2‘#5“?3‘7’5- P b
Survey Misc. Field Studies Map MF-342, 1 sheet, scale 1:250,000. springs) pelitic schist of Precambrian(?) and (or) Paleo- Patt(;n bl Mi,ller ’.‘973_ Chapman and éthers, 27 Repg;’t:dchotkspring g:\ar'ley gg, 25, ; 34Nb.l’ do. Warm -— - -- - Springs occur in schist of Paleozoic age approxi- None reported Waring, 1917; Miller, 1973
o ) . 2 ’ > on Flat Creel ver " . mately 4.8 km (3 mi th of Tertiary and (o
Chapman, R. M., Yeend, W. E., Brosgé, W. P., and Reiser, H. N., 193:513_i Prehr;nsngg; g?ol:m: rrmpa?:e ’.Icr'\gsgaggga and northeast part of the zoic age 1975; Miller and others, 1975 56,7, T.3N., Creta{eous grafnitic)rgg:s of TerLiary (or)
Kantishna River quadrangles, Alaska: U.S. Geol. Survey open-file map 75-337, | sheet, sc :250,000. ] 15 :g; ;g:::gs on lTower Tanana 6 'Tz- }3 E s do. 61 - == == Yes - Sev:a]t Cot springs 1n river g:avgli th:t co¥er do. ?rg;gé a?d others, 1970; Chapman and Yeend, 26 12& R.25E
) o o . . R contact between quartz monzonite intrusive o 972; Miller, 1973; Miller and others, 1973; ’ ’
Eber]ejn et a-! 1) 19779 Pre'l ml nar_y 9801 OQTC map Of Centra] A]aSka' U'S' Geo ¢ probable.Cretaceous age and pelitic schist of Chapman and others, 1975; Miller and others, 2
SUY‘VE_Y open-fﬂe map 77-168 A, 1 sheet, scale 1:1,000,000. Precambrian(?) and (or) Paleozoic age 1975 28  Hot spring near Russian 4,8,9, T.12N., Kateel River Hot -- -- -- -- Hot spring occurs at contact between a small stock do. Waring, 1917; Miller, 1973
16 Kanuti hot springs  Bettles 31 T. 18 N., do. 66 -- -- -- Yes 90-150°C  Bedrock is concealed, but springs probably issue do Miller, 1973; Patton and Miller, 1973; Miller Tuluksak River Mission LY R. 60 W of mid-Cretaceous quartz monzonite and later Cre-
Mertie, J. B., Jr., 1937a, The Yukon-Tanana region, Alaska: U.S. Geol. Survey Bull. 872, 276 p. R. 15 W from mafic volcanic rocks of Permian, Triassic, ’ and others, 1973: Miller and others. 1975 taceous siltstone and graywacke with interbeds of
and Jurassic a imately 4 i) f ’ ’ ’ conglomerate
1937b, The Kaiyuh Hills, Alaska: U.S. Geol. Survey Bull. 868-D, p. 145-178. e pramitic r(g)f:k:pg;o;o?sgr{nggop"?u'(cznmoz rom .
) ] ) ) - Cretaceous age 29 Hot spring near do. 21, 22 T. 13 N., do. - 150 Moderate Yes 125°C Hot spring occurs in flood-plain alluvium at Bathing, space Waring, 1917; Miller, written commun., 1976
Miller, T. P., 1970, Preliminary correlation of Mesozoic plutonic rocks in Bering Sea region: Am. Assoc. Petroleum Geologists Bull., b(lgnﬁflsg L?ke R. 59 W contact between mid-Cretaceous quartz monzonite heating
v. 54, no. 12, p. 2496 [abs.]. 17 Reported hot spring  Beaver 7,18, T.16N., do. = = - - - - Area of reported hot spring is underlain by pelitic None reported Brosgé and others, 1970; Miller, 1973; Miller n ot Spring stock, and siltstone and graywacke with interbeds
i ; near Dall River 12, 13 R. 10 & i i ; iall ol L ritte ’ Creek) of congl
, compiler, 1973, Distribution and chemical analyses of thermal springs in Alaska: U.S. Geol. Survey open-file report, 5 p. (Dall Creek) 11 W. ?::;lﬁgegfb;r:c;?::;:?é?gl:ggn(g'f-)cf-:l:g:g:g :g:’ Rty ok sathors.. 1973x Broves, ritoen commn:. 1574 i conglenerate of later Cretaceous age
. . ) . 30 Hot springs on Sleetmute Near T. 15 N., do. - - -- - - - Hot springs near a large lake emerge at contact None? Cady and others, 1955; Miller, 1973
Miller, T. P., and Ferrians, 0. J., Jr., 1968, Suggested areas for prospecting in the central Koyukuk River region, Alaska: U.S. Geol. 18 Warm springs on Tanana 36 T. 5N., do. -- 70 -- - -- -- Warm springs issue from bedrock of quartzite None reported Chapman, written commun., 1973; Chapman and upper Chilnuk Common R. 47 W between a granitic stock of Cretaceous and (or)
Survey Circ. 570, 12 p. upper Texas Creek R.17W. siltstone, and phyllite of probable Cretaceous others, 1975 h Lo Niyer corner: Tertiary age and partly metamorphosed volcanic
; A ’ rocks of Mesozoic age
Miller, T. P., Grybeck, D. G., Elliott, R. L., and Hudson, Travis, 1972, Preliminary geologic map of the eastern Solomon and southeastern 333&32:];pg:::;;gie?;u;wg :111: ((:z;t;t];?o:cs’ :g: ’
Bendeleben quadrangles, eastern Seward Peninsula, Alaska: U.S. Geol. Survey open-file report, scale 1:250,000. southeast . 31 Repor}:gthang ?prings Iditarod -- T. 3; N., do. Warm -- - - -- Springs issue from schist of possible Cretaceous Reported only Waring, 1917; Miller, 1973
. ) ) ' near Iditarod (near R. W. age near small intrusive of mafic igneous rocks
Miller, T. P., Barnes, Ivan, and Patton, W. W., Jr., 1973, Geologic setting and chemical characteristics of hot springs in central and 19 Reported warm spring do. 27 T. 5N, do. == == == == -- - Springs are in an area underlain by limestone, None reported, Chapman, written commun., 1973; Chapman and Flat on Otter Creek)
western Alaska: U.S. Geol. Survey open-file report, 19 p. c(): S::dgi:{eg:egteek) R. 16 W. dolomite, and chloritic schist; granitic pluton viewed aerially others, 1975 32 Reported hot springs Nulato T.14S do Hot Considerabl Geologic rel
H N -- 3 ¥ . o ons -- -- i 5 3
1975, Geologic seétting and chemical characteristics of hot springs in west-central Alaska: U.S. Geol. Survey Jour. Research, i :g%grgg:]i'goﬂmﬁ]m) t9 fhe southeest. Preb 0;\ tr'il(m’cary of Innoko R. 8 E. f‘lg\:a ¢ cologic refations unknown i eaporcs :l;;;ng, e s
v. 3, no. 2, p. 149-162. River (east side of
20 Manley hot springs do. 17 T: 2 N do. 59 136 560 145 Yes 90-150°C Principal i ; : : , . Kaiyuh Hills)
Patton, W. W., Jr., and Miller, T. P., 1966, Regional geologic map of the Hughes quadrangle, Alaska: U.S. Geol. Survey Misc. Geol. Inv. (Baker hot springs) R. 15 W. C::a:?g:arsggnzgztoggu;o;:f:ﬂ}gysggix:i::;r ?g%;,(e:;::gb]l: I{l;;angéh;g:‘;;l ::gt;:r.‘elz37i9§;9sa$]?:g o%g%?,
Map I-459, scale 1:250,000. rocks of Jurassic and (or) Cretaceous age and bio-  farming, poultry, Miller and others, 1973;,Chapm;n and others, » Siﬁ‘t’rf,fde?gﬁi:g”"gs m:g:m - E }:: 3" Fairbanks arm h - - N Springs 1?"9 from Quaternary deposits in topo- Migratory birds, Waring, 1917; Miller, 1973
. . tite granite of Cretaceous and (or) Tertiary age dairy, greenhouse 1975; Miller and others, 1975 4 : graphically depresseq areas, which probably large game
Patton, W. W., Jr., Miller, T. P., and Tailleur, I. L., 1968, Regional geologic map of the Shungnak and southern part of the Ambler ’ ’ ’ represent the uneven surface of the glacial
River quadrangles, Alaska: U.S. Geol. Survey Misc. Geol. Inv. Map I-554, scale 1:250,000. 21 Reporfed ?otHspring Livengood 3,88, T.7 Nk do. s _ Small . s Sasarbad ik . dorTatn by i Nepsesd Wiy Waring, 1917; Miller, 1973; Miller and others, gravels and clays that cover parts 02 this region
near Little Minook Tanana 6, 10 R. 12 W. epor 0t spring 1s 1n area under = Y s TR . » s .
U. S. Geolological Survey topographic map, Melozitna D-4, scale 1:63,360. Creek glomerate and shale of Paleozoic age and mudstone 1973; He?e;g written commun., 1974; Miller and 34 Reported hot springs do. == T: 12 54 do. Warm - -- - - Springs issue in an area characterized by unfrozen Reported only Waring, 1917; Miller, 1973
of Jurassic and (or) Cretaceous age; cut by small others, 19 north of Glacier R. 15 W (warmed water) that forms ponds and streams that
Waring, G. A., 1917, Mineral springs of Alaska: U.S. Geol. Survey Water-Supply Paper 418, 114 p. ) granitic stocks of Cretaceous and (or) Tertiary age begwg:n To:]at River remain open throughout the year; thermal springs
2 Hutlinana hot Li d 4 . 4N., s - — . . . an amon .
springs ' i ? ;. 12Nw. @ ® n %0 Yes Spring issues from quartzite of probable Jurassic ~ Bathhouse, cabins, Waring, 1917; Brosgé and others, 1970; Chapman Z‘?‘;c?:l{s:r:c:i o 1s Terpely oveered Gy pavees
and (or) Lower Cretaceous age; located about 5 km small garden and others, 1971; Miller, 1973; Miller and
(3 mi) southeast of granitic pluton of Cretaceous others, 1973; Miller am.:l others, 1975
and (or) Tertiary age
SCALE 1:1 000 000
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MAP AND TABLE SHOWING DISTRIBUTION OF ROCKS
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This report is preliminary and has
not been edited or reviewed for
conformity with Geological Survey
standards and nomenclature.

ABRAMSON

1978



